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Background
An accurate description of the heterogeneity in myocar-
dial blood flow (MBF) by CMR is needed for under-
standing the physiology of perfusion variability.
Methods
Quantitative CMR perfusion was performed at 1.5T in
17 healthy volunteers under baseline (rest) and adeno-
sine hyperemia (stress). Median filters with different
kernel size were used to estimate MBF at different reso-
lutions (0.07 g, 0.27 g, 0.61 g, 1.1 g of myocardium).
MBF heterogeneity was evaluated as the relative disper-
sion ([RD] = standard deviation/mean) on basal- and
mid-ventricular slices for each subject. Paired t-tests and
linear mixed-models were used to account for within-
subject effects.
Results
All normal volunteers had Framingham scores <1%.
MBF at rest was 1.1 ml/g/min (95% CI: 0.9 to 1.2 ml/g/
min) vs. adenosine stress 2.8 ml/g/min (95% CI: 2.4 to
3.1 ml/g/min [p < 0.001]). At the intrinsic image acqui-
sition resolution (1 voxel = 0.07 g), the RD was 13.0%
(95% CI: 11.7 to 14.3%) at rest vs. 15.9% (95% CI: 14.1
to 17.7%) at adenosine stress (p = 0.004). For increasing
voxel sizes, the RD of MBF under rest and stress condi-
tions decreased in a highly-significant pattern (Figure 1).
There were no detectable differences in pairwise com-
parisons of RD between basal and mid-slices at rest or
under hyperemic conditions (all p = NS).
Conclusions
Healthy myocardium displays resolution-dependent
hetereogeneity of MBF at rest that increases during
hyperemia. MBF heterogeneity by quantitative CMR is
lower than that reported by microsphere data for equal
tissue weight. Furthermore, this analysis is, to the best
of our knowledge, 4 times higher resolution than any
microsphere or PET analysis.
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Figure 1 Heterogeneity of myocardial blood flow varies as a
function of tissue analysis resolution (p < 0.001 for each).
Relative dispersion of myocardial flow (Y-axis) at different tissue
analysis resolutions (X-axis) and under baseline (rest) and adenosine
hyperemia (stress). Circle indicates mean and dotted lines the upper
and lower 95% confidence limits for each tissue resolution.
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